Public higher education institutions enroll about 80% of American college and university students. In the fall of 1996, 42% of freshmen enrolled in public institutions and 55% of full-time freshmen in public institutions began their study at two-year colleges. These proportions vary widely across states. However in a number of large states, including California, Florida, New Jersey and New York, two-year colleges provide the entry point to higher education for the majority of full-time first year students enrolled in public institutions (table 1) .
Introduction
Public higher education institutions enroll about 80% of American college and university students. In the fall of 1996, 42% of freshmen enrolled in public institutions and 55% of full-time freshmen in public institutions began their study at two-year colleges. These proportions vary widely across states. However in a number of large states, including California, Florida, New Jersey and New York, two-year colleges provide the entry point to higher education for the majority of full-time first year students enrolled in public institutions (table 1) .
We are likely to see a growing reliance on 2-year institutions in the years ahead to meet the growing demand for higher education opportunities that is occurring in many of our nation's states. Middle range projections are that between 1999 and 2011, college enrollments will rise by 20% with most of the growth in enrollment occurring in public higher education.
1 This growing demand for enrollments in public higher education is occurring at the same time that state budgets are becoming increasingly tight because of both the short-run financial impact of the recession that started in 2001 and of longer run factors, including the increased demand for state funding for other public needs, such as public elementary and secondary education, and the unwillingness of most states to consider raising state taxes.
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The likely growing importance of two-year colleges in the years ahead suggests that higher education researchers and policymakers should increase their attention to them.
3 Two-year colleges are as, or more, complex than their research university counterparts.
1 See Gerald and Hussar (2001) 2 See Ehrenberg (2000) for a more complete discussion of this point. 3 Pascarella (1997) has also stressed the importance of researchers devoting more attention to two-year colleges and their students Their missions include adult education, providing contract courses for companies and different levels of government, training students for careers, and preparing students for transfer to 4-year institutions. 4 Previous research by economists has addressed some of these missions and asked if there is an economic payoff to taking some 2-year college courses but not obtaining a degree, if the economic payoff to 2-year college courses is the same as that to 4-year college courses, if there is a "sheepskin" effect from receiving a 2-year degree and if the presence of 2-year public colleges in a state serves to increase or decrease overall educational attainment of young adults in the state.
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Our paper focuses on the last mission of the 2-year colleges, namely preparing students to transfer to 4-year institutions. The method by which public higher education is organized and governed varies widely across states and this might be expected to influence the flow of students from 2-year institutions into and through completion of 4-year institutions. 6 In some states, for example New York (in both the CUNY or SUNY systems) and Florida, 2-year and 4-year institutions are members of the same system.
Florida also has a common course numbering system that should also facilitate transfers.
In other states, for example Pennsylvania, some (but not all) of the 2-year public colleges are branch campuses of the flagship public university, which also should be expected to facilitate transfers. In still other states, for example Massachusetts, there are coordinating boards for all public (and sometimes also private) higher education institutions in a state, which in principle should also help to facilitate transfers. We know of no research that 4 See Bailey (2002) for a more complete discussion of the multiplicity of roles that 2-year colleges play. 5 See for example, Grubb (1993 Grubb ( , 1995 Grubb ( , 1997 , Kane and Rouse (1995a , 1995b , 1999 , Leigh and Gill (1997, forthcoming) and Rouse (1995 Rouse ( , 1999 . Higher education scholars also have studied issues relating to 2-year college students including their persistence in college and the effects that 2-year colleges have on their students. Examples and surveys of the literature include Pascarella and Terezini (1991) , Pascarella (1999) , Pascarella et. al. (1998) and Tinto (1993) . 6 Details of the governance relationships between 2-year and 4-year colleges, by state, are available from the Center for Community College Policy at its web page http://www.communitycollege.org.
has looked at the optimal way to organize public higher education in a state to facilitate transfers.
Within many large states there are multiple 2-year and 4-year institutions. In 1998-99, only 19 states had less than 15 public 2-year institutions. Of the 31 states with 15 or more public 2-year institutions, only 3 had 5 or fewer public 4-year institutions. 7 State policymakers and system administrators should want to know how well each 2-year public institution is doing in preparing those of its students who transfer to public 4-year institutions in the state to successfully complete 4-year college study. Similarly, they should want to know how successful each 4-year college in the state is in graduating those students from 2-year colleges that transfer to it. This information could then be used either in summative evaluations that relate to resource allocation decisions, or more preferably, in formative evaluations in which knowledge of the best practices of the most successful institutions are transmitted to their sister institutions in the state. That is, the information could be used to help improve the performance of a state's public higher education system. Our paper uses data provided to us by the Office of Institutional Research of the State University of New York (SUNY) to illustrate a methodological approach that can be used to address these issues. While the methodology we develop is applied to data from the SUNY system, the paper's main purpose is to illustrate the methodology because we the approach can be usefully employed in any state that has multiple public 2-year and 4-year institutions
In the next section, we describe the SUNY system, discuss the data to which we have been granted access and sketch out our methodological approach. Empirical findings are 7 U.S. Department of Education (2000) , table 246 provided in the following three sections and the sensitivity of our finding to the specific model estimated and sample of data used are examined. Section VI presents a discussion of the some of the conceptual and statistical limitations of our approach and the types of data that, if available, would improve the analyses.
II. The Data and Our Methodology
The State University of New York (SUNY) system consists of 64 institutions. These include 4 university centers that confer baccalaureate, master's, doctoral and first professional degrees, 13 university colleges that offer baccalaureate and master's degrees, 5 specialized colleges that offer instruction in a variety of specialized areas and baccalaureate and higher level degrees, 2 stand alone health science centers, 5 statutory colleges that are located on the campuses of private universities (Alfred and Cornell) that offer the same range of degrees as the university centers, 30 2-year community colleges and 5 colleges of technology that offer 2-year degrees.
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During the past 15 years the proportion of the SUNY community college graduates that received Associate in Arts (AA) or Associate in Science (AS) degrees in a year that enrolled at a SUNY 4-year institution by the following fall has fluctuated between about .22 and .27. 9 Other AA or AS graduates enroll at a SUNY 4-year institution more than a year after completing their 2-year degrees, or transfer to private colleges and universities.
Some SUNY 2-year college students enrolled in AA or AS programs transfer to SUNY 4-year institutions prior to receiving their degrees and some SUNY 2-year college students enrolled in other degree or certificate programs transfer to SUNY 4-year programs after, 8 A listing of the institutions in each category appears in the appendix table. 9 Office of Institutional Research and Analysis (2000) , 263. The AA and AS are the 2-year degrees that are designed to prepare students for transfer to 4-year academic programs.
or before, receiving their degrees.
or universities in New York State, or from colleges and universities in other states, to SUNY 4-year institutions.
As a result of all these student flows, transfer students are a substantial share of undergraduate students (new first year students plus transfer students) at all SUNY 4-year campuses. Because transfer students make up such an important component of the enrollment at SUNY 4-year institutions, their progression through the system is of great concern to the university system.
We have been granted access to grouped data on the number of enrolled full-time students who transferred from each SUNY 2-year community college or college of technology to each SUNY 4-year university college, specialized college or university center at the start of the 1995 and 1996 fall semesters. The data are grouped in each case by the educational attainment of the students at the time of transfer. Specifically, we know whether the students in a group had received a 2-year degree at the time of transfer, or any other type of degree or certificate. We also have been given access to information on the number of students in each group who had completed a 4-year degree, were still 10 For example, of the 8,937 students transferring from SUNY 2-year institutions to SUNY 4-year institutions in the fall of 1999, 3,247 had received AA or AS degrees, 1,249 had received Associate in Applied Science (AAS) or Associate in Occupational Studies (AOS) degrees, and 4,441 transferred prior to receiving any degree (Office of Institutional Research (2000) , 219) 11 Empire State College is a nontraditional higher education institution that provides innovative adultfocused degree programs to students throughout New York State and beyond. Many of its students started college immediately after graduation from high school, subsequently dropped out of those institutions, and return to enroll at Empire State as older students.
enrolled at the 4-year institution, or had dropped out of the 4-year institution by three years later (the falls of 1998 or 1999).
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Let P 1jh be the proportion of those individuals from 2-year college j who transferred to 4-year institution h in the fall of a year, who had received a 4-year degree by three years later. Let P 2jh and P 3jh , respectively, be the analogous proportions that were still enrolled in the 4-year institution in the fall three years later and that had dropped out by the fall three years later. Our approach initially is to estimate equations (1) below in which each proportion is specified to be a linear function of a vector of dichotomous variables d
indicating from which 2-year college the students transferred (d k equals one if the students came from 2-year college k and zero otherwise), a vector of dichotomous variables indicating to which 4-year institution the students transferred (e r equals one if the students went to institution r and zero otherwise), three dichotomous variables (degt, dego and cert) indicating, respectively, whether the students in the group had each received a 2-year degree designed to prepare students for transfer to a 4-year academic program (an Associate in Arts (AA) or Associate in Science (AS) degree), another 2-year degree (an Associate in Applied Science (AAS) or Associate in Occupational Studies (AOS) degree), or a certificate of program completion prior to transferring (the omitted category is the receipt of no degree or certificate prior to transfer), the distance, in miles, between the 2-year college and the 4-year college and a dichotomous variable for the year in which the transfer occurred. In this model ε is a random error term and the a's, b's and c's are parameters to be estimated. 12 There is no way to distinguish in the data between individuals who permanently drop out of college from individuals who have temporarily "stopped out" for academic or nonacademic reasons.
(1) P ijh = c 0 + Σ a k d k + Σ b r e r + c 1 degt + c 2 dego + c 3 cert + c 4 dist jh + c 5 year + ε ijh i=1,2,3
The equation for the proportion of a group that had graduated by the fall three years after transfer specifies that this proportion depends only on the 2-year college from which students in the group transferred, the 4-year institution to which students in the group transferred, whether students in the group had received a 2-year degree designed for students planning to transfer, another 2-year degree, or a certificate of program completion before transferring, the distance between the 2-year and 4-year institution and the year in which the transfer occurred. The equations for the proportions of each group that were still enrolled or had dropped out by the fall three years after transfer are analogously specified.
The distance variable is included because most 2-year college students live near the 2-year college at which they were enrolled and hence the distance measure is a measure of the distance between the students' homes and the 4-year college that they attended.
Greater distances from home usually imply greater monetary or psychological costs of attending college and thus may lower the probability of graduating. The dichotomous variable for the year of transfer is included because labor market conditions vary over time and this may influence students' decisions about times to degree and/or dropout.
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To avoid collinearity problems, one of the d and one of the e must be excluded from the model. Somewhat arbitrarily, we choose 2-year college that we denote by TAJ to be the omitted 2-year institution and a 4-year institution that we denote by CS to be the omitted 4-year institution. 14 With these exclusions, the interpretation of the remaining a and b coefficients are straightforward. For example, the estimate of a k in the proportion of students in the group who graduate by the fall three years after transfer equation is an estimate of how much higher or lower, the probability of a 2-year college transfer student's having graduated by the fall three years after transfer was if the student had been enrolled at 2-year college k, rather than at 2-year college TAJ, holding constant all of the other variables in the model (the student's degree status at transfer, the 4-year college to which the student transferred and the distance from the 2-year to the 4-year institution). Similarly, the estimate of b r in the graduation equation is an estimate of how much higher or lower a student's probability of graduating by the fall three years after transfer was if he or she was enrolled at 4-year institution r, rather than at 4-year institution CS, holding all of the other variables in the model constant. The a and b coefficients in the proportions of students who are still enrolled in a 4-year SUNY institution and had dropped out of the 4-year SUNY institution by the fall three years after transfer can be similarly interpreted.
Put simply, subject to qualifications that we discuss later, estimation of equations (1) provide estimates of the relative effectiveness of each SUNY 2-year campuses in preparing those of their students who transfer to SUNY 4-year institutions with the backgrounds that they need to succeed at the SUNY 4-year institutions. Similarly, the equations provide estimates of the relative success of each SUNY 4-year institutions in retaining and graduating those SUNY 2-year transfer students that it enrolls.
14 We emphasize that the choice of the excluded 2-year and 4-year institutions influences only the interpretation of the coefficients of the included dichotomous variables in the models, not the relative rankings of the institutions that we obtain below.
III.

Initial Empirical Findings
There are 36 SUNY 2-year community colleges and colleges of technology and 19
SUNY 4-year institutions represented in the database to which we were granted access.
Excluded from the database were the Health Science Centers, two of the Specialized Colleges (Maritime, Optometry), and the four Statutory Colleges at Cornell University.
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Each 2-year college transferred students to some, but not necessarily all of the 19 4-year institutions, so there are less than 684 2-year college/4-year institution groups per year in the data. However, for each group, there were up to four subgroups consisting of students who had transferred from the 2-year to the 4-year institution with a 2-year degree designed to prepare them to transfer (AA, AS), students with another type of 2-year degree (AAS, AOS), students with a certificate of program completion, and students without any degree or certificate. When all the subgroups were taken into account, our sample consisted of 2107 grouped observations.
Equations (1) were estimated by ordinary least squares. The coefficients of the 2-year and 4-year institution dichotomous variables for each institution appear in tables 3 and 4, respectively. Also included in the model were the dichotomous variables for the degrees or certificates earned prior to transferring, the distance between the 2-year and 4-year institutions that the student attended and the year of transfer (fall 1995 or fall 1996) .
Students that transferred with a 2-year "transfer" degree (AA or AS degree) already in hand not surprisingly had about a .20 higher probability of receiving their 4-year degree, a .07 lower probability of still being enrolled in the 4-year institution and a .13
15 A list of the institutions in the sample is found in the appendix table. We also excluded Empire State College from our analyses because it offers flexible programs of individualized curriculum to primarily adult students and is not a residential college and the Institute of Technology at Utica-Rome because it was in the process of transitioning from an upper division undergraduate institution to a 4-year undergraduate program during the period. lower probability of having dropped out of the 4-year institution by the fall three years later, than students who transferred before earning any degree or certificate of program completion, other variables held constant. Similarly transfer students that earned an AAS or AOS 2-year degree had about a .15 higher probability of receiving their 4-year degree within the three-year period, a .04 lower probability of still being enrolled, and a .11 lower probability of having dropped out of the 4-year institution, while transfer students that had some other degree or certificate of program completion prior to transferring had a .06 higher probability of graduating by the fall three years later, a .06 higher probability of still being enrolled in school and a .12 lower probability of dropping out by the fall three years later, all relative to students who transferred before receiving any degree or certificate of program completion, other variables held constant. The distance variable proved to be statistically significantly different from zero only in the still enrolled equation with larger distances appearing to enhance the probability of still being enrolled.
Finally, the dichotomous variable for the fall 1996 entry cohort was negative in the drop out equation, indicating that students who transferred in the fall of 1996 were less likely to have dropped out three years later than students who transferred in the fall of 1995.
This may reflect the declining unemployment rate in New York State during the late 1990s, which may have facilitated part-time employment for students that needed to work to help finance their educations. Table 3 shows the estimated impact on the probabilities, as of the fall three years after transferring, of having graduated from a SUNY 4-year institution, of still being enrolled in the SUNY 4-year institution and of having dropped out of the SUNY 4-year institution for transfer students to each 4-year institution in the SUNY system, as compared to the probabilities for transfer students to 4-year institution CS. The identities of the institutions in the sample are masked in the table by agreement with the Office of Institutional Research at SUNY because the purpose of our paper is to illustrate the methodology, not to draw normative conclusions about the success of any specific 4-year SUNY institution in educating transfer students. As a result, the university centers, the 4-year university colleges, the statutory colleges and the specialized 4-year colleges in the sample have been randomly assigned the codes CA to CS.
The findings in table 3 are quite striking. Attendance at 9 of the institutions -CA, CC, CD, CF, CJ, CL, CO, CP and CQ -was associated with about a .10 to .45 statistically significantly lower probability of graduating by the fall of three years after transfer, than if the students had transferred to CS. In each of these cases transfer students also had a higher probability of dropping out by the fall three years after transfer than did students who transferred to UD. In 3 of these cases -CD, CF and CQ-attendance at the institution was associated, other factors held constant, with a higher probability of still being enrolled in the fall three years after transfer than if the student had attended CS.
Transfer students who attended CF had by far the lowest adjusted probability of graduating by the fall three years after graduation, other factors in the model held constant. Their probability of graduating by the fall three years after transfer was over .44 lower than transfer students who had enrolled at CS. While this was partially due to their having a .34 higher probability of still being enrolled, transfer students to CF also had over a .12 higher probability of dropping out by the fall three years after transfer than did transfer students to CS.
CR also had a higher transfer student drop out rate within three years after transfer than CS did; this was associated primarily with a lower probability of still being enrolled, not with a lower graduation probability.
Only two of the SUNY 4-year institutions appeared to perform better than CS.
Transfer students who attended CB or the CG had higher statistically significantly higher probabilities of graduating by the third year after transfer. However, transfer students to CG also had a slightly higher probability of having dropped out by the fall of the third year after transfer.
Taken at face value, the results in table 3 suggest that by the falls of 1998 and 1999 some 4-year SUNY campuses had graduated a greater proportion of the 2-year SUNY transfer students who transferred to them in the falls of 1995 and 1996 respectively, than did other 4-year SUNY campuses. While part of the difference was due to the differing speed at which transfer students progressed through their programs at the different 4-year campuses, part was due to differences in transfer student dropout rates within 3 years of enrollment at the different 4-year campuses. System officials and policy makers should be interested in learning why these differences exist.
The coefficients in table 4 similarly show the estimated impact on the probabilities of having graduated from a SUNY 4-year institution by the fall three years after transfer, of still being enrolled in a SUNY 4-year institution and of having dropped out of the 4-year institution, of having transferred from each 2-year college of technology and each community college in the SUNY system, all as compared to having transferred from TAJ.
Again the institutions' identities have been masked and each college of technology and community college has been randomly assigned an institutional code.
Many of the estimated coefficients are statistically insignificantly different from zero, which means that one cannot distinguish the impacts of having transferred from the corresponding institutions from those from having transferred from TAJ. However, a number of statistically significant coefficients did occur.
In particular the probability of graduating by the fall of 1998 appears to be about .100
to .200 lower for transfer students from TF, TG, TH, TK, TL, TP, TW, TAF and TAH. In the case of TK and TAF, the lower graduation probability was associated with a higher drop out probability. In contrast, for TG, TL, TW and TAH the lower graduation probability was associated with a higher probability of still being enrolled. If measured over a longer time period, the probabilities of graduation for transfer students from these schools would not necessarily be lower than that for transfer students from TAJ. Finally, transfer students from TAE appeared to have a higher probability of graduating from the 4-year SUNY institutions within three years of transfer and a lower probability of still being enrolled, other factors held constant, than did transfer students from TAJ.
If one takes our results at face value, policy makers and system administrators should want to know why transfer students from the different 2-year SUNY institutions appear to have different probabilities of completing their 4-year degrees and of dropping out within three years after transfer. They might ask what policies have the institutions whose former students have the best graduation record pursued and then disseminate information about these policies to the other 2-year institutions in the SUNY system.
Similarly, system administrators and policymakers should want to know why transfer students to different 4-year institutions have different graduation rate probabilities within three years and seek to disseminate information about what the best performing 4-year institutions are doing to the other 4-year institutions.
IV. Controlling for Heterogeneity in the Preparation of Transfer Students
The analyses presented above make use of a sample that consists of full-time transfer students who graduated from 2-year degree programs designed to prepare them to transfer to 4-year academic programs (AA and AS degrees), who graduated from other 2-year programs (AAS and AOS degrees), who received certificates of program completion or who transferred before receiving any degree or certificate. Dichotomous variables for which degree or certificate of program completion that a transfer student received were included as explanatory variables in the model to control for a student's academic preparation prior to enrolling in the 4-year institution.
A weakness of this approach is that students without AA or AS degrees who transfer to 4-year institutions may substantially differ in the number of credits that they are able to transfer towards the 4-year degree. If systematically students in this category from one 2-year college have earned fewer credits that apply towards their 4-year degrees than students in this category from a second 2-year college, it would be reasonable to expect that students from the first 2-year college would take longer to complete their 4-year college program. However, our observing this result would be no reflection on the performance of the first 2-year college, relative to the second, in preparing students for transfer to 4-year colleges. Rather, it simply would reflect that students in the category from the first college transferred with fewer applicable credits towards their 4-year degrees than comparable students from the second college.
Similarly, if transfer students from 2-year colleges in this category who transfer to one 4-year institution systematically have earned fewer credits that are applicable to their degrees than transfer students from 2-year colleges in this category who transfer to a second 4-year institution, it would be reasonable to expect that transfer students in this category would, on average, take longer to receive their 4-year degree at the first 4-year institution than at the second 4-year institution. However, our observing this result would be no reflection on the performance of the first 4-year institution relative to the second 4-year institution in educating this category of transfer students. It simply would reflect systematic differences in the academic preparation of transfer students to each of the two 4-year institutions.
One way to control for this problem is to include information on the number of credits towards the 4-year degree that each student in our sample received at the time of enrollment in our estimating equations. If such information were available in a state university system's information system, we would encourage researchers to use it.
However, in the absence of the availability of such data, a simpler approach is simply to eliminate from the sample all of the individuals who transferred without receiving a 2-year college degree specifically designed to prepare them for transfer to 4-year colleges and to reestimate the models. We did the latter and the results are presented in tables 5
and 6. We must caution that when we did this the number of grouped observations in the sample declined from 2107 to 762. Smaller sample sizes make it harder to "tease out" statistically significant findings in the data.
A comparison of the coefficients found in transfer students were estimated to have had a statistically significant lower probability of graduating by the fall three years later than transfer students to CS drops from 9 to 4.
Similarly, the number that have statistically significantly higher drop out probabilities than CS fall from 13 to 8.
Also, when we turn to the results for the 2-year institutions, the number of institutions whose transfer students appear to have a statistically significant lower probability of graduating within three years than transfer students from TAJ decreases from 8 to 1.
While previously transfer students from only one institution, TAE, were judged to have a statistically significantly higher graduation probability than transfer students from TAJ, other factors held constant, when the restricted sample was used TAE was joined by TA and TB in having higher estimated graduation probabilities.
Do these results imply that it is important to control for heterogeneity in the types of students transferring from the different 2-year institutions in analyses of these types and that failure to do so may affect the conclusions of studies reached? Lest the reader conclude that our methodology is very sensitive to the sample of transfer students included in the analyses, we should emphasize that the comparisons above consider only those estimated institutional coefficients that were statistically significantly different from zero at at least the . The Spearman rank correlation coefficient of the estimated 4-year institutional coefficients found in tables 3 and 5 for the probability of graduating by the fall three years after transfer is .7897. This means that the ranking of which 4-year institutions are most successful in graduating transfer students from 2-year colleges is actually very similar in the two samples. Similarly, the corresponding Spearman rank correlation coefficients for the probabilities of being enrolled in college and having dropped out of college by the fall three years after transfer are .8620 and .7517, respectively, which again means that the ranking of SUNY 4-year institutions on each of these two measures are also very similar across the two samples. All of the values of these Spearman correlation coefficients are statistically significantly different from zero at at least the .05
level, which means that we can reject the hypothesis that each of the rankings of the 4-year colleges on these measures is not similar across the two samples.
When we similarly compute the Spearman rank correlation coefficient for the estimated 2-year institutional coefficients found in tables 4 and 6 for the probability of graduating by the fall three years after transfer, it proves to be .7096. . The comparable Spearman rank correlation coefficients for the probability of still being enrolled in college three years after transfer is .6403. With 34 observations (2-year institutions) each of these correlations is statistically significantly different from zero at the .05 level of significance, which means that we can reject the hypotheses that the ranking of 2-year institutions on these measures is not similar across the two samples. In contrast, the Spearman rank correlation coefficient of the probability of having dropped out of college by the fall three years after transfer is only .2411, which is not statistically significantly different from zero at even the .10 level. This means the ranking of 2-year institutions in terms of their students' drop out probabilities is not similar between samples.
Interestingly, however, the correlation in each of the samples between a 2-year institution's rank on its transfer students' graduation probability and its rank on their drop out probability is close to zero. In contrast, its rank on their graduation probability within three years after transfer is highly negatively correlated with its rank on their still being enrolled in college within three years after transfer probability. Differences across 2-year SUNY institutions in the probability that students from them who have transferred to SUNY 4-year institutions graduate within 3 years reflect primarily the speed that they are progressing towards a degree, not differences in drop out behavior. As such, the fact the ranking of 2-year institutions on the drop out probabilities is not similar across samples is of little consequence.
V. Controlling for Student Quality
Graduation probabilities vary widely across the 4-year SUNY campuses present in our sample for students who first enroll at each campus as a freshman. For example, the 6-year graduation rates for the class entering as freshman in the fall of 1992 varied from 29.68 to 82.22. Presumably these probabilities vary because of differences in the academic quality and preparation of students admitted to and enrolling at each institution, differences in the financial situations of enrolled students at each institution and differences in the academic support that students receive from faculty and staff at each institution. In fact the correlation across the SUNY 4-year institutions of the 6-year graduation rates for freshman in the fall of 1992 and the estimated institutional dichotomous variables in our probability of completion equations is about .70. So our estimates of the relative impact of the 4-year colleges in graduating 2-year college transfer students to a large extent may reflects their success in graduating students who enter initially as freshman.
Similarly, our model implicitly assumes that transfer students from a given SUNY 2-year institution that enroll in different SUNY 4-year institutions are all roughly comparable in academic preparation and quality. So, for example, if there are two SUNY 4-year campuses that are located near a given SUNY 2-year campus, it assumes that students from the 2-year campus that transfer to each of the 4-year campuses are comparable in academic quality. However, if the admissions standards for freshman students, in terms of students' academic records and test scores, at the first 4-year campus are higher than the admission standards at the second 4-year campus, it is reasonable to assume that the entrance standards for transfer students to the first campus will also be higher than the admission standards for transfer students to the second. If differences in admission standards for transfer students at SUNY 4-year campus mirror differences in standards for freshmen at the SUNY 4-year campuses, the estimated coefficients of the transfer student three year graduation rate, continued enrollment rate and drop out rate probabilities that we report in tables 3 and 5 may simply reflect differences in the academic preparation and ability of the transfer students at different 4-year institutions, not differences in the academic support that students receive from faculty and staff at different 4-year institutions.
In an ideal world, one would have information on the academic backgrounds of the students who transfer from each 2-year to each 4-year college in terms of things like grade point averages, fraction of courses for which transfer courses were granted and test scores. In the absence of such data, an alternative approach to measuring the relative effectiveness of a 4-year SUNY institution in graduating transfer students is the extent to which their transfer students' graduation rate exceeds the graduation rate of transfer students at other 4-year SUNY institutions, after one controls for each institution's 6-year freshman graduation rate in the estimation. Implicitly this approach assumes that the admissions standards for transfer students at each 4-year institution parallel the admission standards for freshman students at the institution. That is, it assumes that those institutions that have the highest admission standards for freshman also, in a relative sense, have the highest admission standards for transfer students.
To obtain such estimates, we reestimated our models for the sample of transfer students that received AA or AS degrees before transferring, entering into each equation
as an additional explanatory variable the 6 year graduation rate of students who entered as freshman at each 4-year institution. Data for freshman who entered in the fall of 1992 and 1993 were used for the fall 1995 and fall 1996 transfer students, respectively.
The coefficients of the 4-year and 2-year college obtained from this estimation appear in tables 7 and 8 respectively. The ranking of the 4-year institutions that one obtains when this is done is quite different than the ranking that is one obtains from tables 3 and 5. For example, while transfer students who enrolled at CC, CJ and CO all were estimated to have lower probabilities of graduating within 3 years than transfer students who enrolled at CS in tables 3 and 5, in this specification they all have higher probabilities of graduating within 3 years. Indeed, the Spearman rank correlation coefficient of the 4-year institution graduation probabilities is -.2230, which is not statistically significantly different from zero. This result suggests that it is important to control for student preparation and background in any attempt to evaluate the relative performance of 4-year institutions within a state system in educating transfer students.
However, inclusion in the model of the 6-year graduation rate for freshmen at each 4-year institution does not alter the pattern of coefficients of the 2-year college variables. For example, the results in table 8 suggest that, other factors held constant, transfer students from TA, TX and TAE each had a higher probability of graduating within three years and those from TI a lower probability of graduating within three years, than did transfer students from TAJ. 16 This is exactly the same pattern of findings that appeared in table 6 when we did not control for the 6-year graduation rate of the 4-year institution to which students transferred. Indeed, when we compute the Spearman rank correlation coefficients across the 2-year institutions of the graduation probabilities, the still enrolled probabilities and the drop out probabilities in the two tables, they are .997,
.999, and .999, respectively. This result was expected because the 6-year graduation rates of freshmen at the 4-year colleges are uncorrelated with the 2-year college dichotomous variables.
Interestingly, once we control for the 6-year graduation rate of freshmen, the ranking of the 4-year institutions on the probability that transfer students to them graduate within 3 years is highly positively correlated with the share of an institution's new students that are transfer students (the data in table 2). Put another way, on average, the more important that transfer students are to a SUNY 4-year institution, the greater the likelihood that they will graduate within 3 years.
VI Concluding Remarks
Our goal in this paper has been to describe a methodology that can be used within any state system of higher education to evaluate how well each 4-year public institution is performing in educating students who transfer to it from each 2-year public institution in the state and how well each 2-year public institution is performing in preparing its students who transfer to 4-year public institutions in the state to complete their programs at the 4-year institutions. The estimates that we have obtained for the SUNY system in New York State are meant only to illustrate the methodology and we have masked the identities of the institutions for this reason. Our view is that rankings of this type are best thought of as formative rather than summative. Rather than using them to reward, or penalize, institutions, it would be more productive, at least in the initial years that they are employed, for system administrators and policy makers to try to learn what the factors are that cause some 4-year and 2-year institutions to "look better" on these measures than do other institutions within the system. Once the factors are discovered, dissemination of information about the actions taken by the "better institutions" that led to their success to all institutions in the system would be beneficial.
There are of course a number of ways in which our methodology can be improved. For expository purposes we have used the simplest statistical model, a system of linear probability equations, and estimated it using ordinary least squares. Inasmuch as the sample sizes vary across the cells of the model (2-year college/4-year college/degree at transfer), more precise estimates could be obtained using the method of weighted regression. In addition, the linear probability model does not take into account that each of the probabilities can vary only between 0 and 1 and that there is an explicit ordering of the probabilities (graduating is better than still being enrolled, which in turn is better than having dropping out). Using a multinomial logit model takes the first into account, while using either an ordered probit or logit model takes the second into account. 17 We have in fact estimated both multinomial logit and ordered logit models and the results we obtained when these models were employed were very similar to those that we have reported in the text.
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The data that we use follows transfer student for only 3 years. If access to followups that span longer periods of time were available in a state system's information system, it would be possible to gain a better understanding of whether institutions vary in their longer-run graduation and drop out probabilities.
Evaluations of this type would ideally also be conducted using more cohorts (entering classes) of transfer students. The small number of students found in many of the 2-year institution/4-year institution cells makes it difficult for our models to "tease out" statistically significant differences across institutions. The increases in sample sizes permitted by access to multiple cohorts of data would enhance the likelihood of being able to observe differences across institutions. Use of multiple cohorts would also be 17 See Jeffrey M. Woolridge (2002) , pages 504 to 508, for a discussion of ordered probit and ordered logit models. 18 Results of these estimations are available from the authors on request. To give the reader an idea of how similar they are to the results presented in the text, the spearman rank correlation of the coefficients of the 4-year institution dichotomous variables reported for the graduation rate equation in table 3 with the coefficients of the 4-year institution dichotomous variables in the graduation rate equation that we obtained using the same sample from the multinomial logit model is .970. The analogous rank correlations for the samples and models used in tables 5 and 7 were .976 and .941, respectively. Similarly, the analogous rank correlations for the coefficients of the 2-year institution dichotomous variables in the graduation rate equations reported in table 4, 6 and 8, with the coefficients of the 2-year institution dichotomous variables obtained from the graduation rate equations when the multinomial logit models were estimated were .829, .748 and .782, respectively. preferred because an institution's "performance" could be judged on average over a number of cohorts rather than from how the students in only one or two cohorts do.
Rather than assuming, as we have done in tables 7 and 8, that the admission standards and preparation of transfer students to each 4-year institution can be controlled for by the 6-year graduation rate of students who initially enroll as freshmen at the institution, it would be preferable to try to directly control for these variables. If data on the academic backgrounds and information on each transfer student are not easily available in a state system's information system, information on the minimum grade point average, or the average grade point average, for transfers, that each 4-year institution has admitted in each year would be useful.
As in many states, there is no system wide articulation agreement in New York
State that specifies the conditions under which students from a 2-year institution can transfer to a 4-year institution. The success of transfer students coming from a SUNY 2-year campus that transfer to a SUNY 4-year campus may depend upon the types of articulation agreements, if any, that exist between the two campuses. Such agreements often specify sets of required courses for transfer students wishing to major in certain fields that must be accomplished before transfer, along with grade point averages that must be maintained in these courses; transfer students may be better prepared for transfer if such agreements are in place. Having detailed data on the nature of articulation agreements between each 2-year campus and each 4-year campus within a state system, whether each agreement is adhered to and the resources that each institutions applies to advising potential transfer students from or to it would improve the analyses and aid in the interpretation of the estimated institutional coefficients.
A final factor that may influence the ability of 2-year college transfers to progress towards 4-year degrees is the financial background of the transfer students. If transfers from one 2-year institution have greater "financial need" than transfers from a second 2-year institution, it would not be surprising to find that the former have a lower probability of receiving a 4-year degree and a higher probability of dropping out within three years after transfer than do the latter. Similarly, if transfer students to one 4-year institution have greater "financial need" than transfer students to a second 4-year institution, it
would not be surprising to observe that the former similarly have a lower probability of receiving a 4-year degree and a higher probability of dropping out within three years of transfer than to the latter. However, neither of these differences would reflect on the 2-year colleges from the students came or the 4-year colleges to which they transferred. If data in state system information systems permitted one to control for transfer students' financial backgrounds, this would improve the analyses of this type. 
